1/44 



FIG. 1 



Q 



RFd 
BB 
MPU 



MULTI MEMORY 
INTERFACE 

SECURITY 
CONTROL 

/ CONTENTS ' 

ENCRYPTED 
^AUTHENTICATION 

TRANSFORMER 
SYNTHESIS 
INTERFACE 

MEMORY 
STORAGE 



2/44 



FIG. 2 



13A 



s 



13B 



1/ 



( interface \ 
^controller; 



CARD 
CONTROLLER 




IC CARD 
MICROCOMPUTER 



[ SECURITY ^ 
(CONTROLLER J 



/ 



10 



<= 



/ 



11 



X 



12 



MEMORY 



FIG. 3 



10 



8 



LA 

I/O-ic 
Vss 
DAT1 
DATO 

CLK/SCLK-ms 



LB 
CLK-ic 
RES-ic 
Vcc-ic 
BS-ms 
DAT7/D1-ms 



Vcc DAT6/SDIO/D0-ms 

CMD DAT5/D2-ms 

CD/DAT3 INS-ms 

DAT2 DAT4/D3-ms 



20 



19 



18 



16 



15 



14 



13 



12 



r 



3/44 



FIG. 4 





MMC/SD CARD 



4/44 



FIG. 5 





DAT7 I 15 I 

DAT6 nr 



DAT5 QO 

an 

dat4 rm 



L 



DAT1 
DATO 

VSS 
CLK 
VCC 
VSS 
i CMD 
j DAT3 
DAT2 



rm 
m 

CO 

m 
m 

CO 
r-rn 

O 



O 



JODAT7 
l2~1DAT6i 



nn pATs 

I 10 I DAT4 ! 



HSMMC 



5/44 



FIG. 6 



10 



8 



Vss 



SCLK-ms 
Vcc 




BS-ms 
D1-ms 

SDIO/DO-ms 
D2-ms 
INS-ms 

X D3-ms 



20. 

IK 

"16" 



15 



13 



12 



11 



VSS 
BS 
D1 

> SDIO/DO 
D2 
INS 
D3 
SCLK 
! VCC 
[ VSS 



8 



10 



MEMORY STICK 



6/44 



F/G. 7 



8 



I/O-ic 
Vss 



cLK-ic rnn 

/RES-ic ni 




vcc-ic rm 

"□El 
Dp 

14 



NC 


r 






NC 


I/O 








CLK 


NC 








/RES 


VSS 




) 


VCC 



7/44 



FIG. 8 



LB 



CHIP 



10 I LA 



m I/O-ic 



1 1 8 IVss 



_6_ 
T 



3_ 

T 




-J- . 



' lb non 



CLK-ic 
/RES-ic 
Vcc-ic 



19 



18 



17 



16 



15 
IT 
IT 

IF 
TT 



r 



NC 


r 






NC 


I/O 








CLK 


NC 








/RES 


VSS 




J 


VCC 



8/44 



FIG. 9 



MPU(CARD HOST) 



INTERFACE 
REQUEST 



RESPONSE 
t_ 



1" 



MFMC 



ACCESS COMMAND 



POWERING ON S 



S1 



INITIALIZATION S 



S2 



STANDBY STATE 

'•WAITING FOR IC X 
CARD COMMAND 
INPUT 

•COMMAND INPUT 
WAITING TO 
MMC SYSTEM etc. 

•MEMORY STICK 
ACTUATING- 
SIGNAL WAITING 
BYlNS-ms 
\ CHANGE etc. / 



S3 



interfacecontrolK' S4 
mode recognition 



> INTERFACE ACTION 



V 



T 



S5 



9/44 



FIG. 10 



X 



10 



13 A- 



13B 



HOST 
INTERFACE 
CIRCUIT 



7 



20 



MICRO- 
COMPUTER 



29 



CPU Y 
H PGM I 
| WRAM | 



-27 



li 



22 



FLASH 
CONTROLLER 



BUFFER CONTROLLER 



BUFFER 
MEMORY 




INTERFACE CIRCUITRY 
FOR IC CARDS 



24 



25 



n: 



12 



MEMORY 



12 
J 



(FLASH MEMORY) 



ICCARD 
MICROCOMPUTER 



10/44 



C\J 




o 

I — 

o 

LU 
CO 
Li- 
OC 




>- 

DC 
O 



7V 
V 



CO 



O 



A 



V 




o 
o 
o 

DC 

o 

Q 
DC 
<C 

o 
o 



o 

DC 
Q_ 



DC 



DC 
O 
CO 
CO 
LU 
O 

o 

DC 
CL 
O 
O 



CO 



[I 



O CO CO 
O CO LU —J 
> > DC O 



11/44 



FIG. 12 




ATTACHMENT 

AND 
DETACHMENT 



MODEL CHANGE 



ATTACHMENT 

AND 
DETACHMENT 



MMC SUPPORT 



MEMORY STICK SUPPORT 



APPLICATION ALTERATION 



ATTACHMENT 

AND 
DETACHMENT 



CARD HOLDER etc. 



12/44 



FIG. 13 



Vcc 



-a— > 



Vcc-ic^ 
/RES-^ 




10 




11 



FIG. 14 




FIG. 15 




/RES^ 



13/44 



FIG. 16 




/RES 



FIG. 17 




14/44 



FIG. 18 




15/44 



FIG. 20 



~f 65 i <!> 

LA(LB) 



c 




55 



63 



TML1 (TML2) 



71 



J* 

Tgl(GATE) 



FIG. 22 



DRIFT REGION 



RESISTANCE 



DRAIN 



SOURCE 



Tan(ANODE) 



70 



IV 



65 



Tca(CATHODE) 



16/44 



FIG. 21 




71 



FIG. 24 



DRIFT REGION 



RESISTANCE 



DRAIN 



Tan(ANODE) 
70 



J* 

Tgt(GATE) 



SOURCE 



BIAL RESISTANCE 



O 

Tca(CATHODE) 



65 



i 



17/44 




18/44 



FIG. 25 

Vcc 



64 







■A 




EN 




<- 


EW 


















FIG. 26 



13A 

V 



INTERFACE 
CONTROLLER 




I/ 10 



64 



ICCARD 
MICROCOMPUTER V 



55 



AmmJ 



MEMORY 



/ 



19/44 



FIG. 27 




FIG. 28 



82 




20/44 



FIG. 29 




21/44 




22/44 




23/44 




24/44 




25/44 




26/44 



FIG. 37 




FIG. 39 



27/44 



FIG. 40 




FIG. 42 



28/44 



FIG. 43 



VSS 



118b 



85 86 




. 



118a- 



118f - 



.ur 



118g 



D D D D D 0 : 



-£Z3- 

□ 
CZ) 



□ 
□ 

a- 

□ 

□ 

□ 

□ 

□ 
□ 



□□□□□□□□□ 



^-118e 
□□□□□□□□□ 




CD 



□ DD""D □ I DiET'TD □ 



-Q I 




118i 



VSS 118h 




29/44 



FIG. 45 



108 



95 



// » // // » // 



j — V 

93 y 80 



105. 

t2 



F/G. 46 

=4 — 



7 T~ 

93' 97 



3 



105 



FIG. 47 

95 




"\" " " ss Z 



120 



93^" ^ 



Ml 



121 



F/G. 45 



30/44 



FIG. 49 



95 



1 



122 



93 



7 



105 



97 



FIG. 50 



95 



109 



108 



122 



FIG. 51 



31 /44 



FIG. 52 




FIG. 53 





32/44 



FIG. 55 



2> 



H2 



FIG. 57 



33/44 



FIG. 56 




34/44 



FIG. 58 



J- 



^93 



136^ Y 



93 
137 




FIG. 59 



93 
, 136 



93 



137 



35/44 



FIG. 60 



10 



8 



LB 

CLK-icI 19 

REs-ic rnn 
vcc-ic rm 

BS-msRin 



LA 

I/O-ic 
Vss 
DAT1 
DATO 

CLK/SCLK-ms DI-msQO 
Vcc SDIO/DO-ms nn 

cmd D2-ms rnn 

CD/DAT3 INS-ms HFl 
DAT2 D3-ms nTV 



93 



-95 



FIG. 61 




' 8 Vss 
1 7 DAT1 
1 6 DATO 
"5 CLK/SCLK-ms 
1 4 Vcc 
1 3 CMD 
1 2 CD/DAT3 
11 DAT2 




RES-ic18 
Vcc-ic 1 7 



BS-ms16 c 
D1-ms15 c 



SDIO/D0-ms14 C 
D2-ms13 c 
INS-ms12 c 
D3-ms11 c 



93 



95 



36/44 



FIG. 62 



93- 



T 

93 



110 LA 

9 I/O-ic 
8 Vss 



20 



□ 7 DAT1 
3 6 DATO 

□ 5 CLK/SCLK-ms 

□ 4 Vcc 



□ 3 CMD 



□ 2 CD/DAT3 
□1 DAT2 



19 i 
18l 
17 c 
16c 
15i 
14 c 
13 
12 
11 



3 LB 

□CLK-ic 

□ RES-ic 

□ Vcc-ic 

□ BS-ms 

□ D1-ms 

□ SDIO/DO-ms 
D2-ms 
INS-ms 
D3-ms 



93 



FIG. 63 



10 LA 


LB 20t 


9 


I/O-ic 


CLK-ic 1 9 1 


8 


Vss 


RES-ic 1 8 1 


7 


DAT1 


Vcc-ic 17t 


6 


DATO 


BS-ms 161 


5 


CLK/SCLK-ms 


D1-ms15L 


4 


Vcc SDIO/D0-ms14c 


3 


CMD 


D2-ms13c 


2 


CD/DAT3 


INS-ms 12c 


1 


DAT2 


D3-ms 1 1 c 




93 



Q_ 



• 



37/44 



FIG. 64 




FIG. 65 



• 

> 



38 / 44 



FIG. 66 



93T 



93- 




39/44 




CO 



I 



40/44 




41/44 




44/44 



FIG. 72 



86 85 84 y 134 



T 



93 



FIG. 73 



55 



LA(LB). 





Tgt 



TgU Tan Tgt \ Tan 



x Tgt 
/^Tca 



65- 



-Tan 



» Tea 



65 65 



t 



IS 



Tea 



It 



65 



Tan 



TML1(TML2) 



